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lit, Y##^4 1 ^^VY^^^n^^lC^bfcn^^^-lM 12t 
, ^n^^^-tCLKlCJCSDTi&f^-r^pMMOS-TFTl 1 3i:^e>^Sc 
^nyi'ifCLKii, ^D>y^f#I7i^Lt, YK7^fA4 0^e,M 
$tlSo M-^it^l 2 0&. tt^iCggbfepSMOS-TFTl 2UnS 
MO S -TFT 1 2 2 tA^&S. X-f^f 13 0H plMOS-TFT13 
l^f)i&S 0 pSMOS-TFT13 l©V-^m BfMtil 1 4 0 iCg^ 

[0 0 3 0] 

XY^mHIS&l 1 OCDnS/^iJ-l 1 1 ©W^tzi^^^i?- 1 1 2<D^Mtlt 
, ^b<, -fg-^Jt^l 2 0©A^«ffiVin=(VX+VY)/2^ffi^J$nS o X 

ysijusk iio ©m*^ 115 -r«i*3^«#tt«* 120 ©a^sb^b:, 7 

n-r^f^^t^Sfeft, p^MOS-TFTl 135:^bt, if}M?H5 
£ X## 3 1 ^c3£K:»f^S-M:S. 
[0 0 3 1] 

04 tt, M*Jt«!*l 2 OtOl&f^SrSlW-rSHTfa&S. VDD£12V£Lfct 
^, ##J£$*#§1 2 0©A;frV in tft^V out 04 IC^^ <fc 5 Id, 

Vin#4 VJ£TF<Z>i:£lCtt* Vout= 1 2 V, V in# 6 VJW_L© £ g it. Vout = 
0Vfc^ o 01 fej:t?02-e{i, SHU fcffitefc VDDSr^f 
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[0 0 3 2] 

*mnmmi<Dmft$:mw~?2> 0 n »wi£«sina» 1 otca, fm 

filft&ffroiMHMB^tfAAStl*. n|8Wi&««*IS» 1 OTffcj:, ®f}t&4*T 
X 4^1=1 6i^J:0^D«^C^9U ^n^^rilK:H3R©|!giSS:2ffitCafic 

[0 0 3 3] 

So $e>ic zfw zfaowmzYijmzML mz.i£> jricbsih, mum, 
siitL, HfStH<z>j:e>icafcA/*z?^s#'a-&c&, w^h, huh, h*h, mil 

©«fce>{cafe^#x.T, Y^|6liC^otS*Hi:liiL02offlMC pf 
Y^iBjlcMRlcfilipgiHi, f&2pg§Hii£^-t£ 0 t^tc^D y # izMVX±. 

m&uitmft u niewaeetiiirftiM-s-fe^fiKL, £ft«Hg#58£iiH&2 oka* 

[0 0 34] 

IrHC8#I, Yj5mc8ff(Dm 6 4Mii£l&»;ffiLTfmV , >T&& 0 44fX 4#J=1 
[0 0 3 5] 

£-r> jBJRSBISftlKIfc^T, 3§ l^~^4t?(DYM#^lCVYMAX= 2 0 V£ 
TOlU ^©fl&tf>Yfg-ig«CVYMIN= 0 V&flJjfiirr So EI5(Z)#V^lCli, ^CD 
H3R©XY«|HaaKZ>ffi*«£E(Vin) £#V>T&£o iiuM© £ £ U > Vin=(VX 
+ VY)/2t'$)S 0 05©MT'li. f§l#!tCVX=4 V#, £1 1 *T&C VY= 2 0 V 
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tfPPiD^Tfc Vin=(4 + 2 0)/2 = 1 2 V£&&„ VX£ bTNlfltl^tl 
5«JEte> -8, -4, 0, 4, 8 VCDV^nfrT?**;, VY=VYMAX=2 0V 

#ttSttSOT% Zl(J9©£-tf)Vout&, VXlC^^^-f, 0VT^5 o 
oT, Z>f^f 13 OCOpMMO S-TFT131ii, ®lSt^ 
|140 lC^|gl&«ffiVLCD^#^ii*nS 0 
[0 0 3 6] 

-tfcfctu t loirafcfii e~H4^©®^'r'<T©®^«^ic, sgipgw 

fffi©:/ay ^©vlcdwu M&smffffi^&s. -r^fc>t>, ^ny grille 

[0 0 3 7] 

— 3fr, £5fT~£8ff(Z>VYB:, VYMIN= 0 VT*$)SOT\ Vin<Z>ftH\ VXtf) 
1BiCfr;frfc>£>1% 4VJ£TF£&£o i#ft«SHl2 0li, ®3{Cat-r#'S$:^-r 

>f>yf 130 OpSMO S-TFT131tt, ##jt#JBT?& *K B3ttt& 1 4 

[0 0 3 8] 

?£ic, 3g#«Brat2T?tt, fgl >^n y #ge©VYkJu _t^^JlRlC4, 8, 12, 
i 6Vi:4U, 312 -/n y?g$©VY&. vymax= 2 0 vtc&£„ sstc&^b 

T^fcV^tf, *CDte©tf©VYBu -r^TVYMIN= 0 VtfeS. X##i^3 1 IC 
[0 0 3 9] 

*3fT~«4ffo)BfsR^fi2pgaRHii©WK:tt, vx= o vkwt^> a mm- 
m3ft<DmmtfmimmtiL"e* mifianmifi&zmu&mztz* vx=-4 

VfcPPitrfS. ^lfT~^4^©®^t-^T^iPg|i#(7)^JlC«. VX=-8 

v^min-r^c ^i^~^4^©w^-r^T*^2Pgii'fii©^jic«, vx=sv 
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[0 0 4 0] 

CJDS^^m 2 pglfT* S5n PBWjafiHg##$£ £ *lT £ T V* S *§-£T% Sg 1 W V 

a v v <Dm i rente & m cm^te & 0 

[0 04 1] 

£X±(D&OlZ, £1% mi©il^lC||lfi l ~^4eiC*fjS1-^^Dy^-r^T 

©mtumc^ i mmmizttm l ^m^ifrmffi &tf „ ^ < ^ 2 ©a&ngic 

[0 0 4 2] 

faoD^oD^ny ^^c^aJSl&«JBb^«^^i^T*v^sra»> vy=vymin= 0 v 

X>f>);f0pSMOS-TFTIi, *l£ 

mikWivmv, ?s<t<d-7u v v (Dmmmmiznmmj&isim^izM^ht^m^m 

[0 0 4 3] 

®6&. ® lro^i/X^AcDtl^i&^^^i-^^r^^^^^- hT*fe£o v 
LCD&, ^l^-^4^JlC^-rS^D^^C^3l^?g^|gi*«flET^Sc CL 
Kte, XYlfHI^^ny^fftfeSo VY(l)-VY(8)l±, ^tl^tlfl 1 
^^e>^8fi : ©Y#^4 1 (D«JBEVYT*&6o Vin(l , l)~Vin(l ,8)li % 

fn#i, asifr<z>wjR^e>»i5ii f «8 4r©B*©te#Jt«»i 2 o 

tf>A#mmvin-e&£ 0 vpx(i ,i)-vpx(i , sm. ^-n-^ti, m 

^©IS^Tb^Hl^J, ^8iff(Z)i®^©[if^«® 1 4 0(Z)«ffi7?fe-6 o Vpx(l,l 
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)~Vpx(l , 8)lC*3^T, ttttfttt, pIMOS-TFTI 3 l*«*ia««"e 
[0 0 4 4] 

^^^tHCfeVAT, VLCD=Va, VX(1) = 4V, C L K = 1 2 V£&£ 0 
VY(1)~VY(4) = VYMAX= 2 0 VT^S0t% Vin(l , 1 )~Vin(l ,4) = ( 
4+20)/2=12Vt% t^T6VJ^±T^Sfe«), piMOS-TFTl 

*U Vpx(l , l) = Vpx(l ,2) = Vpx(l ,3) = Vpx(l ,4) = Va£&5 0 
VY(5)~VY(8) = VYMIN= 0 VT~&£<Z>T\ Vin( 1 , 5)~Vin(l , 8) = (4 
+ 0)/2 = 2VT% t^T4VJSHTT'feSfc«?), pfMO S-T FT 1 3 1 » 

. *#a^jBKi3&y, iamm@i 4 oom&vpxd ,5)~vpx(i ,8)ii, mt 

[0 0 4 5] 

^<^»§rat 21C^VAT, VLCD=Vb, VX(1)=0V, CLK=12VT'* 
So VY(1) = 4V, VY(2)=8V, VY(3)=12V, VY(4 ) = 1 6 

Vin=(VX+VY)/2 «fc U, Vin(l,l)=2V, Vin(l,2) = 4V, V 
in(l,3)=6V, Vin(l,4)=8Vfc^S 0 V 6 VJ£*±tf>Mfg(Z> pSMO 

s-tfti3ih mmvtmizte y „ siii 140 jcwu M^mi&«ffivLc 

D=Vb^#^JZ t *tlSfe«?). VpxQ ,3) = Vpx(l ,4) = Vb££5 0 
[0 0 4 6] 

Vin^4V£^T©iSi©plMOS-TFTl 3 1it ^^M^JffiJC&lK ® 

Vpx(l ,l) = Vpx(l ,2) = Va£&£> 0 VY(5)~VY(8) = VYMAX= 2 OVt 
&5<Z>T\ Vin(l,5)~Vin(l,8) = (0 + 2 0)/2 = l 0Vt% f^T6V 
J£*±T?&2>£#>, pSMOS-TFT13 1B, ^M^ffiUC&tk MittU 
OfCtt, «S«tt*BEVLCD=Vb*C#|ia**l, Vpx(l ,5) = Vpx(l , 6) = V 
px(l ,7) = Vpx(l , 8) = Vbfc&£ 0 
[0 0 4 7] 

$B<il#tf853t3lCfc^T, VLCD=Vc, VX(1) = -4V, CLK=12Vt 
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VY(1 ) = VY(2) = VY(3 ) = VY(4 ) = VYMIN= 0 V^^SO-e, Vin= 
(VX+ VY)/2 <fc V. Vin(l , l) = Vin(l ,2) = Vin(l ,3) = Vin(l ,4) = 
-2V£&£„ Vin#4 V SATT*2bZ><DT*. Ii®plMOS-TFTl 3 IS 

, imm&mizte*), wsmsi 4 o©«a£Hu #«r3*u v P x(i , d = v P x( 

l,2)=Va, Vpx(l ,3) = Vpx(l ,4) = VbT*fe-5o VY(5) = 4V, VY(6) 
= 8V, VY(7)=12V, VY(8)= 1 6 Ve&-56DT:\ V in= (VX + VY)/ 2 
Vin(l,5)=0V, Vin(l,6) = 2V, Vin(l,7)=4V, Vin(l, 
8)=6Vili&S„ 
[0 0 4 8] 

Vin#6 Vg±©Bi©pSMOS-TFT 1 3 1 tt, S&UKSUCfc »K ®Ut 
«@14 0lCte, IS^|glft«ffiVLCD=Vb^#^^^nSfc«), Vpx(l,8) = 
Vc£&£> 0 V in^ 4 V^TCDII® p SM O S - T F T 1 3 ltt, 

jcfcy, mmmi 4 OKI*, mmt2T*w%&%ft,&m&mW}mmvbtfuft& 

tlZ>fc&>. Vpx(l ,5) = V P x(l ,6) = Vpx(l ,7) = Vpx(l , 8) = Vb£&£> 



[0 0 4 9] 

JgU:£ili»;jgLT, JB&09fr~Si 2fr©:7ny*, £11 sfjj^&jgi 6ff 

cd^d ^ * - • (Dmm<Dmmnm 1 4 oiznmm^mwrn^i o-?£.mvt=.nm 

Wae«HflM&-&.K:iSl5fc«[©KS&tiffiVLCDS##^^v^<. 

[0 0 5 0] 

XY»|Ha»CDm*Sg : f-«:iJ"fe'y h U S6c3tKl»f^S**. ResetKfe 

V^T. t^TfflVX=VY=4VtU CLK=0VlCtS„ p§?MO 

S-TFT113H ffi^SB^CD^JBEtt, VX£4:tJ«VY£^L 

[0 0 5 1] 
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[0 0 5 2] 
[0 0 5 3] 

17l/-AJHW3^HDIB^»cti. #£ifcJ£JBl 381RJ»ISI<Z>«3 *: 
[0 0 5 4] 

*^&3S-rim»HT**&. mmzs*'rJ±<D^ftffimz. mi tmvT'&z-t)'. x 
©xym^eu&i i oi±, pSmos-tft i i 6 imy^yy-i 1 7**&& 

S„ pSMOS-TFT116©Fl/>f«H Xte#» 3 1 JCtBKStU V 

©Sg^tt, Yte-&»4 1 tcSBBStirv^s. 

[0 0 5 5] 

H7tcaKbfeXY»HEia»i i o©i&mcov>TM-f So *-r, fgi<z>»* 

VY=10Vilbfctlt, CLK5D-l/^K4V)i:btpSMO 
S-TFT 1 1 6 *mmZH:T. X#*i|»©*JEVX«:X YSUffHIfr 1 10®ffi 
ASB^l 1 s-rfefc-fe^JtiKaKOAASB^lcSSatf. BKS£2©3B#HBIigK: 
CLKSM 6V)tbT, plMOS-TFT 116 fc^illCbfc 

jRffiT?, VY<Z>*ffiS:3Mt3i*.5o £tf)«EEc«>ft#$: A VYT?*"ril, ffi 

^38^1 1 5©«ffili, »l©3B^«SISIJC#^5iA>e«£EVXK:>i*bTVX+AV 
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y£&s. -rfcfct), rn^^i i skis, vxi: vY©^m^m^m*^tiSo 

[0 0 5 6] 

So n pgWafilKSHHaift 1 1 Oftt, Mt£4f?x4#I= 1 6mZ£<D'?Uv9 
[0 0 5 7] 

mz8&], Y#ftfc8fr©if 6 4H*%Sfc»JfflLTffiV*T&&. 4fTX4#J=l 

tits. Yxmzffim±'V-tfrh. mi ft, m2n, -iigits. 

[0 0 5 8] 

£1% jg^jrat HCfcV>T. ^1^~^4^©Y#^ICVYMAX= 1 0 V£ 
^-©ft&CDY##^lCVYMIN= 0 VfcfWtSo 0 8 ©^VXlCtt, ^(Z> 
H*©XYm#imi^©ffi*«JE(Vin)5:#v>TfeS 0 aBJRIBWtnftiu ffclfr 
~^4ff©XY«|Jia»CDCLKJi % D-l/^(4V)tfe(J, plMOS-T 
FT1 16H ^3l^ffilCfeS0)-e. ^1 e~H4^©®m©Vin», VXIC^ 

bv\, ®8cdmt*^ fii#ncvx= i o v*>\ ^ifricvY= i ovinia Stl 

TfclK Vin(l , 1) = VX( 1)= 1 0 Ve&So Xfg^ 3 1 K tt, m 1 ft-Wi 

4 e>^s^n^^©n pgM3fiOT#M# \zm c r , «jee & m-r s . 

[0 0 5 9] 

-r ^ i ffoHfid^si i renin?, ^2ff~si4ff©iiif*3t>««i2iew« 

TffeSJiJKltt, VX= 1 2 V$:PPin-rs„ mfT~£2fr©llf*#mi8WfeT? 
% ^3f?~^4fi 1 (Z)lS^^2|5gi^ffi<Z)^J{Ctt, VX= 1 0 v£N3#ni-£o *gl 
^~^3^©Wm^lpg^ffiT% *4ff©Bf*3^SI2fgiSffi©^JK:tt, VX = 
8V?:»5„ »l^~jg4^©H3R"r^T^l|JgaiIII©^JK:tt, VX= 6 

v^EPin-rSo *ifr~»4fr<z)®*'t/<T3!><«2pg8if4t©^K:tt, vx= 1 4 
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[0 0 6 0] 

J£JLt©J:e>tC, VXi:LTM^tlS«JEli, 6, 8, 10, 12, 14V© 
piMOS-TFTl 1 6 tf^ii^MJC&£»*i§Rg t UZjS 
tt&m*?~fl4?T<Z>®i{iCDVin=VX&, fr1£Z>~? 6 V &>.fV&Z><, 
[0 0 6 1] 

m^itm^ i 2 o 0 3ic^-r#tt^-r-g>©T% ^©«-^-©vout», vx 

OVT^So Lfc^oT, X>f7f 1 3 O0PIMOS-TFT 
nut y . WHt«# 1 4 0 JC*&«»«EEVLCD#»£&t- *l 

So -f ti©SBIfflK:^ifT~S4^CDa3g , r^T©lif3(l«ffitc^iiew 

[0 0 6 2] 

— S|5ff~f6 8ff©VYtt, VYMN = 0 VTf&U, tfeTfafc-** J: 5 IC p M 
MOS-TFT1 1 6Wu #M*3i4fc®fc(Z>-e» VinO-filtt, ^ffci*-f 4 VJgTF© 

©Voutli. 12VT'&5„ Uc^ot, X-f y^l 3 0©plMOS-TFT 

o 

[0 0 6 3] 

t2©mraT'l±, & l*T~S&4fT©VYfcJ:, Jbfr£>JBK:2, 4, 6, 8 V 
^S^T—^Sfi^VYta, lOVtCfcSo |II8lC&^LTV%&V^, ^£ 
©fl&tfXflCDVYte, -r^TVYMIN= 0 W%>2> 0 X##^ 3 1 ^5*T~fl 
8 ©IBfiifr e>&£:/a^<z>n pgW3£<H!iir#«^JcjE5 CT«ffi&ffl»'f 
[0 0 6 4] 

•Tfcfct^ « 1 fT©®jR3^« 1 PBWIfr, &2ff~»4fj©®3R#«2reWffi 

T*&3#HCtt, VX= 1 2 VSrPPADi-^o « 1 fr~« 2 ff ©lfiR*«Sll PgWffl^ 

, ^3tf~^4^f©a^^2isgM^©^jtci±, vx=iov^Mts. mi 
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8V?:rat5 0 01ff~^4ff©Iff*"r^T^SIl|8Wffi©JJK:tt, VX= 6 
V&SJfltrtS. ^lff~f|4ff©H3R-r^T««^2PgaHB©jrjtCtt, VX=14 

[0 0 6 5] 

5fe^©J:e)iC, fgl<fr~3fl4?T<Z>Vin&i % S^TOt l©VXt*^5VX(t 1) 
„ ^SB^t l©VYT?fe-5>VY(t l)fcS3tfSHt 2©VYT^SVY(t 2)0)^ A V 
Y=VY(t 2)-VY(t l)tf)ftl£:&&o i"&;b*>, Vin(t 2) = VX( 1 1) + VY(t 2) 
-VY(t l) = VX(t l) + VY(t 2)- 1 0£&£ o 
[0 0 6 6] 

H8(b)©£l#Ni* fgl^~fg2^©|®lSi#fgl|^M^:\ 13^4^ 

X(tl)&, itllCjSCt 1 0 VlC&oTVv§ 0 ^5^f~H84f©M^©XY|tl[ 
1 1 0<DC LKH D-^;K4V)T'fe'J, piMOS-TFT 1 1 6 & 
, 3tii*UKJB:©T?, Vin=VX£;&£o VXtbtfP»$^Stffitt, 6, 8, 1 
0, 12, 1 4 V©V^*l^&*J, pMMOS-TFT 1 1 6^ITOIC$> 
SaMRSHIfift HCfc^S^l^~^4^(D®^<DVin=VXii, 6 V£Lh 

[0 0 6 7] 

ifM«§l 2 0tt, SSlC^-r^ffifc/g-t-S©^ Vouttt, VX 

lC^^t>e>"T. 0VT^5„ L£#oT, X>f>yf 130OpMMOS-TFT 

nil ^®#»-e&*K Btrasi 4 oic^^igmmjEVLCD^s^ji^ti 

m 4 f? © ^ D y * 2 pg|H» JCIS C VLCD## £ & * tl £ . 
[0 0 6 8] 

£*i£WltT*&£o #£J6fllT?tt. fgM?~SM^cM/&t-£:/ay*©!g2pg 
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[0 0 6 9] 

m < mmmm 1 2ic, m i 4 mzMmt & z?u vv<d%z mmmn 

[0 0 7 0] 

OVT^'J, X>f^f©piMOS-TFTii, 
[0 0 7 1 ] 

K(l-4)«, mi^~^4fJ©XY?i#IlIi^(Z)^n^^#-^-e«>-5„ CLK( 
5-8)«, ^5tT-^8^©XY^HI]^©^n ^^##"efe^o VY( 1 )~V 
Y(8)», ^-tl^timi^*^^8^©Y##^4 lOmjBEVY-efeSo Vin(l, 

n~vin(i ,8 m, ^ti^n> fgi#j, ^ifT©w*3^e>»i?!i, m8^(om 

*©te-3Jt<8* 1 2 0CDA^J«ffiVinT'$>-5 o Vpx( 1 , 1 )~ Vpx( 1 , 8 ) It. ^ 

*i-eru min, miftnmm-frbmiy}, ^8t?(Dii©Bfiiii4O0i 

j±-e&£ 0 Vpx(l , l)~Vpx(l , 8)lCfcV%T, ^^Pli, piMOS-TFT 
1 3 l^MT', ®^«^<Z)«ffi*^^$tlTV>S^&^-r= 
[0 0 7 2] 

38#tfBHt UCfcHT, VLCD=Va, VX(1)=10V, CLK(1-4) = 4V 
T*&£„ CLK(5-8)=16VtfeS. VY( 1 )~VY(4 ) = VYMAX= 1 0 Vt 
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&So CLK(1-4)=4VW', PMMOS-TFT116H ^aUKJKT? 
&*J, Vin(l,l)~Vin(l,4) = VX(l)=l OVTf, "T^T 6 VJStJiT'feS 

PIMOS-TFT13 111 ^ji^JffiUC&*J. Bl«il4 OlCii, « 
^I&«ffiVLCD=Va^«^ii^n, Vpx(l , 1 ) = Vpx( 1 , 2 ) = Vpx( 1 ,3) 
= Vpx(l ,4) = Vai:^S„ CLK(5-8)=16t, V Y( 5 )~ VY( 8 ) = VYM 
IN=OVe&£©T% Vin(l , 5)~Vin(l , 8)&, J^iulC#£&i; *l£ 4 VJ^ 
Ttf>«Et&&#£-f £o If^ot, pSMOS-TFT13 1lt Mtlt' 
fey, 4 0©«&Vpx(l , 5)~Vpx(l ,8)&, ^-fbifTlC^^n 

£„ 

[0 0 7 3] 

i5<W**TOt2&CfcV^, VLCD=Vb, VX(1)=8V, CLK(1-4)=1 
6V, CLK(5-8)=4Vt'$5. VY(1)=2V, VY(2) = 4V, VY(3) 
= 6V, V¥(4)=8Vt^50t% Vin(t 2) = (VX(t l) + VY(t2)- 1 0 ) <fc 
*J, Vin(l,l) = 2V, Vin(l,2) = 4V, Vin(l,3)=6V, Vin(l,4) 
= 8VhfeS„ Vin#6 Vg±CDBi©pSMOS-TFT 1 3 1 l± v ^aittJfi 

px(l ,3) = Vpx(l ,4) = Vb£&.g> 0 Vin#4 VgtT®Hi©plMO S-T 

ft 13 in ^NHilKJBicjky, W*m«i4 0jctt, JHKf t n?»g&**i 

fc*SKtt«£EVa*i«4R|#StiSfctf>, Vpx(l , l) = Vpx(l ,2) = Va£&£ 0 
CLK(5-8) = 4Vt% VY(5)~VY(8) = VYMAX= 1 0 VT'*5©t% Vin 
(1 ,5)~Vin(l ,8) = VX=8 Vt\ 6 VJ^_tT*£>£ fc#>, plMOS-TF 
T13 1H a&aUKJSBlCfcy, lB3gtt&l 4 OlCfcfc, ?&IIr£g»l«J±VLCD= Vb# 
#£&£*W Vpx(l ,5) = Vpx(l ,6) = V P x(l , 7) = Vpx(l , 8) = Vb£;& 

[0 0 74] 

«K38«iaBrat 3lCfcV>T, VLCD=Vc, VX(1)=14V, CLK(l-4) = 
CLK(5-8)=1 6VT-&&„ VY( 1 ) = VY( 2 ) = VY( 3 ) = VY( 4 ) = VYMIN 
= 0 VlC^ffc-f SCOT*, Vin= (VX(t 1) + VY(t 3)- VY(t l)) = (VX(t 1)- 
1 0)«k»J, V.in(l ,l) = Vin(l,2) = Vin(l,3) = Vin(l,4) = 0V£& 
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So Vin#4 VSXTT*2bZ>(DX\ Il0pSMOS-TFT13 1lt 2MgS3K 
JEKlfcy, 4 0(Z)mjE«, #f#3*U Vpx(l , l) = Vpx(l ,2) = V 

a, Vpx(l , 3) = Vpx(l ,4) = Vb-e&-g> 0 VY(5) = 2V, V¥(6) = 4V, V 
Y(7)=6V, VY(8) = 8Vt$)S©T% V in( t 3) = ( VX( t 2) + VY( t 2) - V 
Y(t3)) = (VX(t 2) + VY(t2)- 1 0) j; Vin(l,5)=0V, Vin(l,6) 
= 2V, Vin(l,7) = 4V, V in( 1 , 8 )= 6 V £&£ D V in# 6 VJ^±(Z)H* 
0PSMOS-TFT13 1K, ^S^MfC&U. MUSll 1 4 0 fC MHig 
K«JEVLCD=Vb###&£;ft&£«>, Vpx( 1 , 8 ) = Vci: Vin#4VJ£* 
T©BI©pSMOS-TFT13 1ii, ^Eit^ffilC&y, 1B^«M14 01C 

»BI8ft2-e«^a**lfc«[S«l»*EVb*««SpS*i«fc», Vpx(l,5) = 
Vpx(l , 6)=Vpx(l ,7) = Vpx(l , 8) = Vb£&£ 0 
[0 0 7 5] 

JgUifcHUigbT, «S#c!ll 9 1 2ff©^n^, f$i 3ftfrfi>mi 6ft 

alae^aH«B■^^cliSCfc»[a«gtt«flEVLCD%«^a^•e^^<. 

[0 0 7 6] 

iatts. ci©j:-5jc, 2tm<D^iir^T*4fi : ^e)^^ 1 ^ny ? ©Mist ©ant 

[0 0 7 7] 

££>lc, #£JSBaiR 2 f£2<z>jB*ttBIHi:, #c©4ff#e>fc*:/n 

[0 0 7 8] 

*mimm 2 -e s^&^icigs ltxy mMm&a p os-tft t>m 
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[0 0 7 9] 

/hSfclfi£fc y, {SV^JBECDX F^>f /I, Y Fr7-f 
[0 0 8 0] 

mt. 07 lC^Lfc||Jfe7£ffil2 i:Httfes 0 
[0 0 8 1] 

iMi2tii, mi^f-^4^flcMjS-r^^n ^/^©^2PgMffiJ±, fg5*T 

^xit. miff~^4^c^-rs-/n^^©^2PgMfiiii, fflsfr-lgseic 

[0 0 8 2] 

Ul©pgllg£ 2 HJCjEIR UT n pgi®3a^W^«# LT £ ft &te-iH8£IIH» 2 

[0 0 8 3] 

sioii, mmmM3 (Dm^is XTi*<D®y$mft*mm* &®T~$>z> 0 mi o 

X#|oJlC8?!J, Y#falC 8^©ff6 4®||i£IfeyftbT}SVNT&£ 0 4 f f 
X4?0=l 6Ii$:l^n'^tbTV^. X*|^»C«Rlg±Tf2fej^e)«l^J, « 
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[0 0 8 4] 

mmmm t uz&^x, min-m^ft&Ym^mzvm^ 1 o v& 

ffr&tlU ■€-<Z)ftfi(DY'fg#H{CVYMIN= 0 V£PP#D-r<5= 0 1 0 tC te, 

f?~H4frtf>XY$f!#|IIB&©CLKtt, D-I/^K4V)T'$(J, EI7lC^-Tp 
SMOS-TFT1 1 6 8u mMytWUZSbZW. Hl^f~H4fi : ©H^©Vin 

vxjc^lv%„ 

[0 0 8 5] 

01O0HT11 Hl^JtCVX= 1 0 8H?ftCVY=VYMAX= 1 0 VtfEft 

JP3:ftT;J3*K Vin(l , 1 ) = VX(1)= 1 0 VC&So X##^3 1lCtt, »1 
iff ~m 4 <f?0>Ml fr£>&£>fn*/*<Z>n PgMiaiK® D T «JBb £ f»-r 

5. 

[0 0 8 6] 

i-fc;b-*3, » 1 f?©H3R*«f|l PBWIfe, »2ff~fMfr©Wai#&2|giMi 
-e&£#Rc«, VX=12V5:MtS 0 mtf~«2fr©lrili;&tSll IWfgT* 

, H3fi 1 ~^4^©®^m2pgii'fii^j{c^ vx= i o v&epjrrs. mi 
«~m3fx©iBiR#mraw«T?, «4ff©H3(i^2iewii«)?a»ctt, vx= 

8 V$:P|Jin-rSo 5liff~m4fT©liS3ll"r'<T3^miPBW«©WK:tt, vx=6 
V&RJjD-r*. mif?~»4fT©llf*-r^T^2PgWli©^JJCtt, VX=14 

[0 0 8 7] 

JSUl(Z>J:e>&C, VX£LTMJ£*l£«ffite, 6, 8, 10, 12, 14V© 
v*-f*i**T?*y, pSmos-tfti i 6##)i:R»£*SaiRJ»|Blt UCfc 

#1201*, H3 tca^-r4#tt%^-r-&0!)T?, d tf>V out VXtCfrfrfrb 

-f, ov-e&£ 0 

[0 0 8 8] 

UfctfoT, ^>fyfl 3 OfflplMOS-TFT 13 1H attUKJtttt** U 
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, m&z>ni£mT*$>z> 0 -t&fr-b, :7n-/*r£&cifiii5giiiB&. n&£ 0 

[0 0 8 9] 

— H5t?~^8^CDVY«, VYMIN= 0 Vt& ^T^S <fc O &C p M 
MOS-TFT116H 2mm.y<mt£<DT% Vin(D-fit«, ^ft-tf-f 4 VJ£*T<Z> 

©Vout&, nVT^S, Ifc^ot, ^>f^f 1 30©pSMOS-TFT 

o 

[0 0 9 0] 

Ikl^ t2(DfflmT*&. ^HT~^4^0V¥li, Jt^e>»C2, 4, 6, 8V 
il^S. m5ff~^8;ff<Z)VYfci:, VYMIN= 0 V <D$L-£-£2b2> 0 @10lCttgl 
TV%fcV^, ^<Z)ftfitf)^(Z)VYte. -r^TVYMIN= 0 W$>2> 0 m 
£I4$?(3DCLK&, /\>f l/^Kl 6 V)JC&y, pIMOS-TFT116», 
#Mgjt^»(i:fc3o Sfci&CDcfc^lC, fflHT~fl§4*?<Z>Vintt, iHR^t 1<Z>VX 
t^SVX(tl)i:, 38jR)QI8It ltf>VYT*&£VY(t DUmmmmt 2<DVYT*2bZ> 
VY(t 2)©f AVY=V¥(t2)-VY(t l)<Z)fn£&£ 0 ~?&t>*>. Vin(t2) = V 
X(t l) + VY(t 2)-VY(t l) = VX(t l)+VY(t2)- 1 6 
[0 0 9 1 ] 

ftCDmmtt'm 2 PgMT*^> & n Pgffi£feM§-if ^tittt v> m 1 #10) 

VX(tl)li, Z1*WC/&£T 1 0 VlC^oTVNSo i5M8^0li(Z)XYl 
#®&1 1 0©CLK&, /W U^Ml 6V)t*fe'J, plMOS-TFT 1 1 

^f>yf 13O0p SMO S-TFT13 *^®3KJ»*e& »J , 1 4 

[0 0 9 2] 
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-fu v v •?'<x(D-mm 4 mmiz. m 1 n ~im fiizttfo-t -^u y v i rem 

[0 0 9 3] 

HIII©H5R**©«ffi&»2ieWffi(cjSCfc«fiKa&*ffiJC##i!I^S. 
[0 0 9 4] 

JSUlOtI, t2©«rfE&t3, t4(D^ratcm5^T~^8^iC*fbT. 1 5, t6 

jEE&«^j&/uTVN£fig&£, V¥=V¥MIN=0 Vt^'J, X>f^f0piMOS- 
[0 0 9 5] 

VLCDte, mi^J~m4 3«IlcMlJ5 , r'5^D^^{C^jt^^^|gm^ffiT*fe 
S„ CLK(l-4)}t mi^T— m4ft<DXYmW-m$&(Dl?Uy!7m^T*2bZ> 0 
CLK(5-8)H ?$5ft~m8fi<DXYmW-m®<DVny?m^T*2b2> 0 VY( 
1)-VY(8)», ■Zfr"enmift-frt>&8 4 : T(DYm^M4 1 <Z>«jEEVYT*fc6„ 
Vin(l , l)~Vin(l , 8 ) ^Jl^tU 1 #1, ^ 1 ft ©Mifr ££1 1 #J, % 
8 ff©H3R©#-S-lt«* 1 2 0©A^«ffiVinT*feSo Vpx( 1 , 1 ) ~ Vpx( 1 , 

1 4 0(Z>«jEhT*&S o Vpx(l , 1 )~Vpx( 1 , 8)lCi3VAT, 58t$SgP«, P^MO 

s-tfti 3 lmmm^mx, mmnmom&^w^tix^^m^m-t 

o 

[0 0 9 6] 

MIRfflffl t HCfc^T. VLCD=Va, VX(1)=10V, CLK(1-4) = 4V 



3 2 



£BSE# 2000-3093121 



#2 000—172940 



T^S= CLK(5-8)=16VT*feS. VY( 1 )~ VY( 4 ) = VYMAX= 1 0 VC 
CLK(1 -4) = 4 V^©-e, pSMOS-TFTl 16il iltlt' 
Vin(l,l)~Vin(l,4) = VX(l)=10Vt% "t^T 6 Vg±t$S 
PSMOS-TFT13 Hi, *gjt#UllC;&*K MffiMl 4 OlCta, ffi. 
||gggfr«jEVLCD==Vatf#^&;§;*u Vpx( 1 , 1 ) = Vpx( 1 , 2) = Vpx(l ,3) 
= Vpx(l ,4) = Vai:&£ 0 C LK(5 - 8)= 1 6T% VY(5)~VY(8 ) = VYM 
IN= 0 Ve2fc5tf>T% Vin( 1 , 5)~Vin(l ,8)ii, J^l»rlC»£&2;*l£4 VJg* 
T©«ffiS:^t-^>o Lf:^t, piMOS-TFT13 1tt, 

aits i 4 o o«evpx( i , 5)~vpx( i , 8 ) mt^izuw^ti 

So 

[0 0 9 7] 

Wi<Mmmm t2iZ&^T, VLCD=Vb, VX(1)=10V, CLK(l-4) = 
16V, CLK(5-8)=16Vf»4. VY(1)=2V, VY(2)=4V, VY( 

3) =6V, VY(4)=8VTfeS0t, V in( t 2) = (VX( t 1) + VY( t 2) - 1 0 

Vin(l,l)=2V, Vin(l,2) = 4V, Vin(l,3)=6V, Vin(l, 

4) =8V^4S„ Vin^6 VJW±0BI(Z)pMMOS-TFTl 3 1ft, #M 

, Vpx(l ,3) = Vpx(l ,4) = Vb^^S 0 Vin^4V^T0SI©pSMOS 

-tft 13 Hi. ##jHK«Uc&»k Mte^i 4 oicj*. ITOti-e#£& 

$Ltl&WL&mMm&V*tfUn&tlZ>t=.lto. V P x(l , l) = V P x(l , 2) = Va£:& 

CLK(5-8)=1 6Vt% VY(5)~VY(8) = VYMIN= 0 Vt^§(Dt', 
Vin(l , 5)~Vin(l ,8)^4 V^intfc, piMOS-TFT 131tt 

, immttMT'&v. iitiHOffliEit u&znz> 0 

[0 0 9 8] 

$K3S#yrat 3tC£VAT. VLCD=Vc, VX(1)=8V, CLK(1-4)=1 
6V, CLK(5-8)=4VT**5. VY( 1 ) = VY( 2 ) = VY( 3 ) = VY(4 ) = V 
YMIN= 0 Vlzmt-t2><DT: V in= (VX( 1 1) + VY( t 3) - VY( t 1)) = (VX( t 1 
)-10)iy, Vin(l,l)=Vin(l,2) = Vin(l,3) = Vin(l,4)=0V£: 
Vin^4VJ«Tt**S©T*, IICpfMO S-TFT 1 3 Ut #M£@ 
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ttJRJC&y, BitlHOCiffiS, «firStl, Vpx(l , l) = Vpx(l ,2) = 
Va, Vpx(l ,3) = Vpx(l ,4) = VbT^§ 0 VY( 5 ) = VY( 6 ) = VY( 7 ) = VY 
(8) = VYMAX= 1 0 VT*&£<Z)1:\ Vin(t 3) = VX(t 3)<fc U » Vin(l,5) = V 
in(l ,6) = Vin(l , 7) = Vin(l , 8) = 8 Vt&£ 0 V in^ 6 VJ^_L©B^(Z) 
piMOS-TFT13 1it SWfrlKffitCJ&y* SftlMl 4 OlCtt, $tJ|£gi& 
«jEVLCD=Vc##^&£*i3fc#K Vpx(l ,5) = Vpx(l ,6) = Vpx(l ,7) 
= Vpx(l , 8) = Vc£&£ 0 JW_h$:^y^bT. MR&m 9 *t~B 1 2 ff©:/a y 

hi 3fr^f>ni 6fi<D-7uv>?--a)mm<Dmmnmi 4 oicnpgfgjSteusi 

[0 0 9 9] 

3©i;e)tc, 2m©s^i§raT'4fi : A^^s 1 # (Dmmwmm 
mmizm&mm i m&*m&&ti r z. & y „ 4 & 4 boshr 

[0 10 0] 

flmi£tK6 2£<fctf 6 3#«8s3*iTVx*ri:#, ISife^m ~ 3 

0 7 IC^3*IT^£ 0 
[0 10 1] 

&«^jfttf, £lf?~»4*fK:*fJ£'*"5:7n y *©H2pgiHfi^ 
[0 10 2] 
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[0 10 3] 

*mmi&m4<Dmftitwmizw.m-tz>o mi 2izrt-?nmmi&&&nm&i o 
Kit. &mm<Dmmmmzn^f~mmm^&Aj]&tiz>o nygmi&&Wiwm& i 
iom mm*4ft x4#j= i 6mzt<D7uv tnzfrmh. -fuyzztnz 
mmomm ^zmiz^vrn ^m^mmm^ & l t ^ *i & m^mz. eh& 
2oicA*i--5c z.<Dj&m*. mmmmi nmmizhxmn-t^. m^%.m& 
2on nmm^mmm^izm^x^^^^A, yk^>ta, ### fc jj&nn&, 
$km. 4 mmm&m®<D & mm? & -t & . 

[0 10 4] 

013{±, SI 2<Dm^i'X'r&<DfflmW}ft : kWlW-t2>mT*2bZ> 0 Hi 3 let* 
, X#|pHC8#|, Y*lR»C8ffCDfff6 41f**3£ymbTJiVxTfeS. 4frX4 
^rj= 1 6S*l:i^n9?i:btv^.' X#|SjlcifeK®_t-e;£^e>3t l #J, *2JJ 

, --iueirrs. Y^riRitciKis±T*jb}^e>, ^ifr, mzn, ••n^.m?^. 

[0 10 5] 

£1% 3H«WBratiK:«v^T, mff~H4fx©Yte#i»K:VYMAX=i 0V& 

BJflnu ^©fa©Y'fg^tcvYMiN=o vfeffio-rso si3©#v^icii % -e 

©Hill©XYaiJ|[|a»©ttJ*«£E(Vin)S:#V^T«)S„ 3B$R3BI85 1 n?tt, 

fj~ ^4fJ©XY«#Wgj&©CLKH:, D-l/^(4V)T^y, pSMOS- 

TFT116I1 #jl^ffilC$>S(Z)T% *lff~jg4fT©lF3R©Vinl4, VXtC 

*SLv\, His©#!f*ctt, »i?!Ik:vx=iov^ »Htk:vy= i o vtffipfln 

$tlTfeU> Vin(l f l) = VX(l)=10Ve»S. X#-£J*3 1 £0:, &lfr 
~% 4 fx© & 6 7 n y 9 © n Pg@gj£teUB### JC J£ C T «JBb £ PPflU"*- <& 

[0 10 6] 

•f3&t>"b, » l fffflHi*^ l PBSHBt?* »2*T~SM4f©®aR##2|BWte 
T*fe»it VX= 1 2 V&EPfltrrS., «glf?~H2ffCDTB3R^«iPBa9ffl-?? 
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> m3ft~%i4ft<D-mm-frm2mmm<Dmz&. vx=i ov&epan-rso fii 
ft~n3fiG>mm*mimmn-e* m4fi<Dmmifi&2pgmm<D9t}KL\z* vx= 
8v&m-rs„ ^lfi—WiAfi&wm-t^T-hmi mmm^mz.^ vx=6 

V&m*D-f-£o ^l^~^4^0®^-r^T^2|5gsiffl©^IlCli. VX=14 
[0 10 7] 

u±(D&?iz, vxnisXfMjaznzmmz, 6, 8, io, 12, hv® 
v>-rn^-??$>y, pmmos-tfti 1 etfmmwimiz&zmiRmmt nets 

■T, 0V?*5. It^ot, ^^>yf 130(DplMOS-TFT13 1H 

atftttJR-e&y, mmi 4 ojc^ii£gimffi#«^&£*i<5o 

[0 10 8] 

m&mmm&me 2 &»bT«sffi»*ffivLCDi#*£»**is. ^&tf>£5 

fit V LCD 2 £ & ■£ tl -5 . 
[0 10 9] 

— ^ mS^f—^S^^VYtt, VYMIN= 0 Vtfey, p^MOS-TFTl 

m^am^i 2 0 ©sic^-r^srw-tsw-e, 3©#-&<z)voum, 12 

Vt^S. U^ot, X^fyf 1 3 0©pSMOS-TFTl 3 1 
flUlT'&y, H^«^l 4 0©mjEli> SEft*"fK:«»Sns. 
[0 110] 

&IC % t2©i§|^-eii, Hl*T~*M??<Z)VY«. ±*>e>JWlC2, 4, 6, 8 V 
^5fT~^8*7<Z)VYtt, VYMAX= 1 0 VlCfc£ 0 ®13^C^j:^bTV^ 
^<Dm<Dft<DVY\,t^ f^TVYMIN= 0 X^-^itt 3 1 tC&. 
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K9MtT?&*^JK:tt, vx= l 2 v&epjD'tS- m l ff~» 2 ff©lf3R#3l 1 pg 

o & i n~m 3 od i mmmx*. & 4 *r©if5R#ai 2 rshbo^jic 

VX= 8 V&fWfSo »lfr~*4fr©Tll3R-r'<T««»lieilffi©^J»Ctt, vx 
= 6V?:PPilIlt^o miff~«4fT©M3Rt-'<T^2|giHffi©5ajCtt, VX= 
HVWtS. $fcj&tf>J:e>lC, |Rl«~jK4fjOVintt, MItKDVX 
T'feSVX(tl)t, W^TOt l©V¥T*$>SVY(t l)£M*8§rat2©VY^&£ 
VY(t 2)<Z>^A VY=VY(t 2)-VY(t l)(Z>fD£££> 0 -T&fctK Vin(t2) = V 
X(t l) + VY(t 2)-VY(t l) = VX(t l) + VY(t2) - 1 0 
[0 111] 

Bi3(b)®fi ^ 1 if~m 2 1 mmm-v. % 3 ft-m 4 
fivmmtfm 2 » are* s n pgwieia«-&^ & nr ^ r ^eii-^-e, & 1 mo 

VX(tl)&, rtliC^CT 1 0 VlCfcoTV^ lg5^~^8^©I®^0DXY^ 
glllg&l 10©CLK(i, D-l/^jl/(4V)X^y, pSMOS-TFT116 
it. mm®.m&<D-£, Vin=VX£:&£ 0 VX£ LTfM$*l£mffitt> 6, 8, 
10, 12, 1 4 VGH^JlfrTf&y, plMOS-TFTl 16^iS^IlC 
^^Mt HCfettSm l*T~H4f? <Z>®i?t<DVin = VX&. jd^^f 6 VJ^ 

jt-e&s,, 1 2 o Ef3 tc^-r^^^-rso-e. r©^©Vou 

[0 112] 

Ifc^oT, ^>fyf 130©piMOS-TFT13111 StttttflBT? S> U 
, 1B*««1 4 0tC*SSg«[mjBEVLCD*««§ai4tiS. t 2(D«ir^lC 

n 5 fy~m 8 cDH^-r^r od mmnmizf$ 5 8 ^©^a v * 1 Pgis 

[0 113] 
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[0 1 14] 

&>±<D&oiz, mnmrnt item ft~m4fftzMm't&°7uy ir-t^x^m 

*ffi£#^&tf 0 «K3»R3HISIt2K:, ^ 1 ff ?f tcMffo-rsyn y V&m 
fg5ff~ ^8^f©^T©M^«@{c, Ig5ff~m8ff 
[0115] 

ovt'fey, ^-f^ffflpiMos-TFTH #^M^ffi^^>s <z>-e#£j&i; 

[0 116] 

. vlcdiwu mi^j~^4?aic*ffSi--s^n^^^e)*>> mnf~m4ft, m 

9fi~mi2ft, -K:^jl3tfe«[a«»«JE-efeS» VLCD2&, »1J5~»4J0 
lC^-r-g>^n^^(3D^-b, fB5ff~«8fx, f 13|f~f 1 6<ff, -iZ&mte 

m&mmm&.T*2bz> 0 cLK(i-4)(t &iif~m4ft<DXYm*mwr<D9u 

V>7m-%X*$>2> 0 CLK(5-8)tt, m5ft~m8ft<DXYW.W-®&<D9 U V V 
VY(l)~VY(8)tt, ^tl-?^ Hf*^^8ft©Yif^4 1 <D 
m&VYX&2>. Vin(l , l)~Vin(l , 8)fcL ^tl^tl, flE ^ 1 ft<DW 
mfrb&l&L «B 8 ff ©HiR<Z)Mjt«» 1 2 Otf)A#«J±VinT*&£o Vpx( 
1 , l)~Vpx(l ,8)te, ^1?U, SH8ff 
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wmmonmnmi 4 o<Dm&T*&z> 0 vpx(i,i)~vpx(i,8)ic;J3^t, m 
mm*, p smo s-tfti3i *^iitit% ®it«ig<£>mffi#^£n 

[0 117] 

jg^JTOt HCfcV>T, VLCDl=Val, VLCD2=Va2, VX(1)=10V, 
CLK(l-4) = 4VtfeS„ C LK(5- 8)= 1 6 VT^S. VY(1)~VY( 
4)=10Vt^. CLK(1 -4) = 4V&0t, piMOS-TFT116 
tt, ^jl^ffi-eS>y, Vin(l , 1 )~Vin(l ,4) = VX(1 ) = VYMAX= 1 0 Vt 
, t^t6VJW±t^St«), pSMOS-TFT13Ut aSS^JEJCfc »K 
ISSlMMl 4 OJCHU »taK»«ffiVLCDl =Val #aM*3&£*U Vpx( 1 , 1 ) 
= Vpx( 1 , 2) = Vpx(l ,3) = Vpx(l ,4) = Val CLK(5-8)=1 
67?, VY(5)~VY(8) = VYMIN= 0 V75$>Z><DT:\ V in( 1 , 5 )~ V in( 1 , 8 ) 
te> J^BalC»^&£*lfc4 VfilT©iffi^W5. Uc^ot/piMOS- 
TFT13.1H 2M*»4KJRT*».K BfM&l 4 0©m&Vpx(l ,5)~Vpx( 
l,8)tt, ^birrtC^£;ftS 0 
[0 118] 

iKM^UBt 2fC;i3V\T, VLCDl=Vbl, VLCD2 = Vb2, VX(1)=8V 
, CLK(1 -4)= 1 6 V, CLK(5-8) = 4Vm o VY(1)=*2V, VY 
(2) = 4V, V¥(3)=6V, VY(4)=8Vt^S©t% V in( t 2) = (VX( t 1) 
+ VY(t2)— 1 0 ) J: *K Vin(l,l)=2V, Vin(l,2)=4V, Vin(l,3) 
= 6V, Vin(l ,4)= 8 V^&5„ V in^ 6 Vg±fflfi® p SMO S - T F 

t i 3 i aHSftjstcfc*;. film 4 0 m^mmn&vLCDi =vb 

1 Vpx(l , 3 ) = Vpx(l ,4) = Vb 1 Vin#4V 

aroBi© pSmo s - t f t 1 3 1 h ^MSjUKflBicfcy, iitiuo 

iZlt. JBISItl7?»^a*4xfe»[||ffi»«HVal«««fipSnSfc«!), V P x(l,l 
) = Vpx(l , 2) = Val CLK(5-8) = 4VT% VY(5)~VY(8) = 

VYMAX= 1 0 VTr&£0)"£, V in( 1 , 5 )~V in( 1 , 8 ) = VX= 8 Vt, 6 VJS* 

_t-e&&k#>, piMos-TFTunt SfcUKffiucfey, iitiuo 

ICtt, »SK»«ffiVLCD=Vb2 3^*Sa*n, Vpx(l ,5) = Vpx(l ,6) = V 
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px(l ,7) = Vpx(l , 8) = Vb2 £&5„ 
[0119] 

8K3BiRJIBHt 3lCfc^T, VLCDl=Vcl, VLCD2=Vc2, VX(1)=14 
V, CLK(i-4) = CLK(5-8)=16VT^6„ VY( 1 ) = VY( 2 ) = VY( 
3) = VY(4) = VYMIN= 0 V iC^ffc-T £ <DV , V in= ( VX( t 1) + VY( t 3) - VY 
(t l)) = (VX(t 1)- 1 0)<fc»J. Vin(l , 1 ) = V in( 1 , 2 ) = V in( 1 ,3) = Vi 
n(l,4)=0VtJS:S o Vin*t4 VJ^T"efeS©"e> lI®plMOS-TFT 
13 1H #mm*kMlZte*)^ B*ttl4O0!)«EH Vpx(l,l 
) = Vpx(l ,2) = Val , Vpx(l ,3) = Vpx( 1 ,4) = Vblt'^S. VY(5) = 
2V, VY(6) = 4V, VY(7)=6V, VY( 8 ) = 8 V T*3dS <DT>. Vin(t3) = 
(VX(t 2)+VY(t2)-VY(t3)) = (VX(t2) + VY(t 2)- 1 0 ) £ *J, Vin(l , 
5)=0V, Vin(l,6)=2V, Vin(l,7) = 4V, V in( 1 , 8 ) = 6 V t. t£Z> 

o 

[0 12 0] 

Vin^6V«±ffijSi®pSMOS-TFT13 1H ^oi^lUC & *J , MM 
S*§1 4 0£l±, ^^|gl&«mVLCD= Vc2^#^j2,*tLSfe&, Vpx(l,8) 
= Vc2t^S„ VinAM VgT©ii© p IMO S - T F T 1 3 1 It 
ttMUcfcU, HsIMMl 4 OJCfcfc, »rat2-e*f^*ftfc*fitt»«EVb2# 
^j|SnSfc«), Vpx(l ,5) = Vpx(l ,6) = Vpx(l ,7) = Vb2 
[0121] 

Jt^±$:i^»;igL/T, JE&£9f?~£l 2ff0ya^, ^13ff^b^l6ff 

0^ny^-0ii(Z)iifii 4 ojcnpgwattiK?stina»i ox^mv^nm 

[0 12 2] 
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[0 1 2 3] 

[0 1 2 4] 
[HS£7£ffi5] 

^^©n^iK 5 (D^mmt. mi nmvT'&v. mm&owm&m&m 

it. m&MM2(Dm r 7lCmLfcM£mV~£%>Z>c mmmM2'X:lt.. CLK©;W 
[0 12 5] 

^mmmm 5 jc ^ t ibbi k swrr * . mi ic^i-n mn&&m&m& 

£ lcM§ tf> pgH £ 2 ft aSIK b T n PgM i£OT Htfg-J§ £ £f£ L T r *i £ 

®&2 0lCA^7i-S„ CKDjfiM, ilim^lCLT^f^-So -fg-!§$&£ 

ft, *5i«flE»^Iir»|(Z)ffi*«£ES:«!l»'rsM-&S:»^*r*. 
[0 12 6] 

HI 5H ^i5 0^i/XrA©$M^5:^tSSt$)So 015 
JCtt, X#|«]lC8?!I, Y;£faK:8«<Dff6 4W5&&^yffiUTi8Vvta&<5 0 4 fx 
X 4 M= 1 6 Ilt% 1 ^ n y ^ t LT V^S. X*|^tC|Rlf±'T?£j^e>Sl^tt, H 

o 

[0 12 7] 

S-f, aHRJBISIt lKlfeV^T, |glf?~*4^f<Z)Y^»K:VMID=6 V&EPftl 
U ©fl&tf) Y ft V YM IN= 0V5: So EI 1 5 CD#^>UCl±. -£©Bf 

*©XY?|[|!Cia»<oaj*«ffi(Vin)&flpVxT*6. jg 1 fr~&4 *? <Z)X Y^HE! 



4 1 
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$Ht<D CLKtt, n-l/K;i/(0V)T^»J, pSMOS-TFTlHH #*t^ 
«WC*SO*e, ^1 ?T~ ^4iff©H*CDVintt, VX&C^bV>„ El50Mt'tt 
, 3§l#|lcVX(l) = 2 V#, S£lfi 1 lCVY=6 V^Ml^tlTfctK Vin(l,l 
) = VX(l)=2VtS5. X-f§-i§^3 llCte. ^l^f~B4^f®®^^e>^-5>y 

a v * <d n pgi^3fiiK®#M# icfS K t & ftiflirr -5 . 

[0 12 8] 

» i *?®iB*#m rawflre, ffi2??~sii4^©wfit#ig2m§iHi 

T*S>*#Uctt, vx=8 vfcftt&n-f Hi f?~^ 2 i PgSH*T% 

H3ff~H4^C7)Bf^H2Pgp'fS<Z)^JiC«. VX= 6 V$:PPia-t^o H 1 ff~ 
I3ff®li^l PgiHiT% «4ff©MiR*i««2Pgaffi©^JK:i±, VX=4 V 
^^in-rSo Hl^~m4ff©H^^T*^imM^©^JJCli, VX=2V£ 
PPin-r-So Hl^~m4^©®m-r^T^2Pggiffi<Z)^JlC«, VX=10V& 

mu-tz. &>±<d&?k^ vx£ bTTO$ti^mEE«, 2, 4, 6, 8, 10 

[0129] 

— H5fT~^8^0DCLKli % ^^l/^(12V)&ffltplMOS-T 
FT1 16ft, ##®^^T*^>U, *v 0 VYli, VYMIN= 0 V£tf>-£, Vin©-fii 
fciu SSft-tir-f 4 VJE*TCD«E«:«8r-*-<&. te«Jfc«« l 2 0 l*. .H3KaVrf*tt 
^^-r^©*??, r©»-&©Vouttt, 12VT'$)5 0 bfe^ot, 7>f»;f 13 
0 CD p MMO S-TF.T13 1H 2M*aHKJBT& »J > HSt«H 14 0 ©«EEtt 

[0 13 0] 

&tC, t2©JBraT?l3:, £llfT~fl4?Ttf>VY«:, VYMAX= 1 0 Vtfty, 3g5 
<f?~H 8ifT©VYtt % VMID= 6 ViC&£„ El 1 5 ICtta* UT V*fc V%#, ^<7)i&<D 
fT©VYt±, f^TVYMIN=0 Vt'$5„ £ 1 *f~f&4*T ©X Y«J¥ia»©C L 
Ktt, /Wl^K 1 2 V)T?*>y, pSMOS-TFT116H #&&ttJIEliC 

&S©T% »ifr~lg4^f0Vinii, 3g«y©isiti©vx-c&*vx(ti)i:, mm 

mmt 1©VYT'&£ VY(t 1) fcS^SBHt 2©V¥t$.5VY(t 2)©fA VY= VY 
(t2)-VY(t l)©fn£:&£ 0 -Tafct)^, Vin(t 2) = VX(t 1) + VY(t 2)-VY( 
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t l) = VX(t l) + 4 9cj&(D£?iZ^ VX(tl)=2, 4, 6, 8, 10V 

(ZH^tlfr-T? Vin(t2)&, 6V£JUhi:fc£o 
[0131] 

J£$*3g 1 2 0 ®3 lZ^k-tm&*Ji'?£a>T\ VoutfcJu VX 

lC;fc^;b£-f, OVt'feS. Uc^oT, ^>f7f 130©pfMOS-TFT 
13 1H #ji^T*&y. ®fli«#l 4 OtC«Srett«mVLCD#»#&*ft 

-g>o t2(D«iKtcmi^f'~^4^©®^-r^Tc?)®^msiciiipgM 

^©vlcd&, M^-5«ffi'fii , r^>-&o -tJ&fct), :/nv*rfcic 
fgi pgUHfite, H&£ 0 xm^US lictt, fll5*f~fg8^©®iifr<b&£:/n 
*y * © n P§Mi£«(® M # (CISCT «JE 2: SJfln "T S . 
[0 13 2] 

*cs>s#Hciau vx= 8 vSrPPini-So » 1 fr~* 2 ff ©hsr««^ 1 pbwht?, 

jg3fj~»4fr©H3(l««02Pgag'IB©3?rjc:tt, VX=6VS:Mt5„ j» 1 ff ~ 
fg3 ff<Dmmtfif& 1 Pg8HB*e* *&4 ^©WHtfSS 2 KWffi(Z>^rjK:tt, VX= 4 V 

&wm~?z>o miff~&4 ! ff<Dnm't'<Tifimimmm<owtciiX* vx=2v& 

PPitl-tSo ^l^~^4^CDW*-r^T^2P§iiffiCD^JlC^ VX=10V£ 
Still «5ff~fB8ffCDlffa5©XY?RIHaKl 1 O0CLKS, n-l/"*/!/ 

(OV)ffty, pSMOS-TFTll 6H attUKJK&OT?, Vin=VX£& 
5. VX£ LTep#n£*l&«ffi&> 2, 4, 6, 8, 1 0 V©V^*l**T*S. 
[0 13 3] 

t3©»ISI^tt, &lft~%Z4ft<DYm^mz.±frt>MlZ2, 4, 6, 
8V&BJillU ||5^~^8^(DY'fi^lCVYMAX= 1 0 V&ffliDt-So EI 1 5 
JCtta%UTV*fcV*#, £9<fr~^l 2ff©VYtt. VMID=6V. ^-©tffi©?T©V 
Ytt, f^TVYMIN= 0 VSrfP^Di-^o H 5 ff~jg 8 ??©C L K %7W b 

^(12V)Cft»J, piMOS-TFT116(t ^M&tttJSfc fcS. » 1 *T 
~H4!ff©XY?tlCIlIS&©C LKli, A>f W(12V)T?*»J, pgMOS- 
TFT1 1 6tt, #^®^®JCfe-5©-e, $glfr~&4fr©VinM:, jgftffilSrt 
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10) VXX&S VX( t 1) mmmm t 1© V¥t^SVY( 1 1) t 3© VY 

t$)SVY(t3)0iAVY' =VY(t 3)- VY(t l)©fnfc^^> 0 Vin( 
t 3) = VX(t l) + VY(t3)-VY(t 1)=VX( t l) + VY(t3)- 6 
[0 13 4] 

01 5 (c)©mi^Jli. &lfi~%i4ft<Dir'<T<DWmtfm2mmm~e$>2> n 

mm&i&m^tfmbtixgx^&m&T^ m^vxctim, 3*ucjsct2 

VlCfcoTV^ 0 2l2#lte, f|llff~S|l2fT<Z>BI^SSl|^iHiT% ^3^~m 
4 fi<DWm&m 2 PgMT&S n Pg§gj£tetf§-5f#ai "bftT ^X <^Si§-&X\ 2 #J 
CDVX(tl)tt, rtliC^frCT 6 VlC^oTVN^o Hi ^f~^4^©XY^iaB& 
0CL Kli, n-I^<;i/(0 V)X^&»J. piMOS-TFT116lt 
IC&£(Z>X% ^l^~^4^T©H^©Vinli % VXtC^bV>„ 
[0 13 5] 

@150it'il 3§1#|ICVX(1)=2 V*\ HfCVY= 6 VtfWMZftT 
fe*J. Vin(l ,1) = VX(1)=2VT^S. X -fl 3 1 iCte. IlM4fr 

[0 13 6] 

Tfcfc^ i fi<Dmm&?& i pg§Htx% m2^~^4^f©®m^2pgM^t 
x&s^uctt, vx= 8 v$:min-rSo mif?~m2^©®ig#fgii^ifffix% 
H3^~^4^(Z)H^^2pgi®fii©3?!licii. vx= 6v&ep2jtrt£o mift~ 

msft&mmtf&immmT*. mifi&mmtfnzmmm&mzit. vx= 4 v 

^PP^'r^o Sl^~^4ff©ia^-r^T^iPg^^UtC«, VX=2V?: 
MtS„ ^l^~^4^?(D@^-r^T^m2Pgilfii©^JlC«, VX=10V5: 
PPi(0-r^o ^±©^"9^. VX£ LTTO^tl^mjBE^, 2, 4, 6, 8, 10 

[0 13 7] 

— H5*T~3M?Ttf>C LKH ;WI//<;Kl2V)40T'pSMOS-T 
FT116I1 ##Si4/UKX&U, froVYtS, VYMIN= 0 V&tf)X% ViiKD-fit 
te, ^bifT4 VJ^T©ftEE££i^1-&o M-^it^ l 2 0 fcL gOlc^-^ft 
£^"r<5(Z>X% ZKD^-^(Z)Voutli. 12VT*fc5. bfctfoX. ^^7f 13 



£H3tE^F 2000-3093121 



#2 000 — 172940 



0 © p SMO S-TFT13 Hi, i¥mmttMT*%> U , ®i5i«}S 14 0 ©«£& 

[0 13 8] 

t2©JBHT?M:, fSlfx~3!4?7©VYte. vymax= l o vfcfc*;, Us 
*T~^8^t©VY&, VMID= 6 VJC&S. 01 5 fctezj^LT V>&V^, ^©ffi© 
fT©VYt£, -r^TVYMIN= 0 VT*$)5o H 1 ?T~ *Mfj ©X Y$gWim!&©C L 
Kfcfc. 1/ <*/!/( 1 2V)Tft»J, pIMOS-TFTI 1 6tt, ^Mtii^ic 
&-£>©•??. »iff~^4ff©Vinii, MUTOt i©VXT'&£VX(t l)*:. 

I^tlfflVyt'fe6V¥(tl)i:IW^t2©VYt'&6V¥(t2)0lAV¥=VY 
(t2)-VY(t l)<D5fOi:^So i-&fc>*K Vin(t 2) = VX(t l) + VY(t 2)- VY( 
1 1) = VX(t l) + 4t^§„ 
[0 13 9] 

5fcJ£© <fc 3 VX(tl)=2, 4, 6, 8, 1 0 V©V*'T*l**'T?*><&jfc:«>, v 
in(t2)tt, 6VJ6<Ut£&So fifttHl2 01i, E 3 Sr^T*© 

•e, r©^-©vout&, vxtc^*»t>e>"f, ovt?*s. ifc^ot, nv*? 

1 3 0 © p IMO S-TFT131U, ^jt^JRT* U , BAttS 14 0 
K»*ffiVLO)#»£&t:*lS. -r&iJ-fe, t2©SBI!3K:Slff~»4fT©lifiR , r 

©MUNICH 1 PggHiilCjS CfcVLCDtfflf^&S tlSo 
[0 14 0] 

zir-e, imi ^©vlcdj^ hi— fa©:/ a v ?©vlcd& % n 
3 lea:, 2i!0ii^?)*5yn * *©npgfgis&®^Hg-5§-ic/& 

[0141] 

tWe&5?!Hc«:, vx=8 v&fp*ni-§ 0 offroil^i PgM 

lire. *i iff~*i 2^©®^A^2pgMM©^'jicii. vx= 6 v^PPip-t-^> 
c & 9 ~» 1 1 fiG>mm&m 1 Pgiwe. & 1 2 fT©®5it#& 2 pgin®©?!Hc 

14, VX=4 V&BJjftr*<5. «9ff~»l 2^f<Z>®*-t^T*««lieB8li©^ItC 
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, vx= i o v*wfla~?2>o m5fi~m8ft<Dwm<z>xYmw-m&i i o®cl 

7\>f l/^Ml 2V)f&y, pgMOS-TFTl 1611 #M££ftJ!g& 
©T', ^5fT-H8^©Vin^ t 2<D VXT^S VX( t 2) MmtSfSi 

t2CDVYT'^SVY(t 2)i:3l^^t3CDVYT^-5VY(t 3)©^A VY=VY(t3 
)-VY(t 2) Vin(t3)=VX(t2) + VY(t 3)-VY(t 2) 
= VX(t2)+4t^5„ 
[0 14 2] 

5fcxS<Z>J:e>lC. VX(t2)=2, 4, 6, 8, 1 0 V (D^-?ftfr~£$>Z> fc#>, V 
in(t3)«, 6VJ£U:£:&£ 0 m^itm^ 1 2 0 tt, H3 tC^-T^ttfe^-r*© 
r©m-^-©Voutii, vxic^^t>e>-r, 0VT^5. Ife^oT, ^>fyf 
1 3 OOpgMOS-TFT 13 1tt, #it^®"e& »J > 1 4 0 izWLMk 

mmn& v lcd## ^ & * *i s . 

[0 14 3] 

-? & 1 3©sBraKi» 5 fx~*& 8 fj© lit^t (ommnmizm 5 tr~& 

8 ft<Dm 1 PBWffiKljS C VLCD#«£»* 
[0 14 4] 

[0 14 5] 

$s < 1 3ic, & 1 4 jc*fis-r s ^®f2 mmm 1. & * 

[0 14 6] 
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VYMIN=0 Vefe*J. ^^f7f©pSMOS-TFT{±, 
[0 14 7] 

±m<Dmft*mikm y & u -r ©>^n * * iDiiitiic n m&&m^v: 

[0 14 8] 

Z> 0 CLK(l-4)tl mi$T~'m4:fi<DXYMW-m$&<D2Uy>7mt3rT*2bZ> B 
CLK(5-8)lt ^5ff~H8^f(DXY^lC|lIS&(Z)^n ^^M#-efe^ 0 VY( 
l)~VY(8m, *tl?tlf&lft-frt>%i84f(DYm-%m4 1©SSVY1?^>S 0 
Vin(l ,l)~Vin(l,8)«, -ttl^fu filial, % 1 ^f(DWMf^hf$ 1 
8 fTOWm^-fg-^it^ 1 2 0(Z)A^J«ffiVinT$>Sc Vpx( 1 , 1 ) ~ Vpx( 1 , 

8)«, ^ti^rn, mi niffommfrb&iw, f 8ft®H*®Biti 

HOOSEt'^. Vpx(l , 1 )~Vpx( 1 , 8)lCfcV>T. %ilS£|Stt, pMMO 
S -TFT 1 3 1 ##M*jfi4KJire. M^«^©«ffi7!)^^$tlTV^^^$:^ 

o 

[0 14 9] 

MIHmmt HCfcV^, VX(1) = 2V, CLK(l-4)=0Vt^>6. clk 
(5-8)=12Vt^S„ VY(1 )~VY(4) = VMID= 6 VT^5. CLK(1- 
4)=0V&(DT% pgMOS-TFTl 16lt #Itit^ l J> Vin(l.l) 
~Vin(l ,4) = VX(1)= 2 VHt£Z> B CLK (5 — 8) = 1 2 Vt*, VY(5)~ 
VY(8) = VYMIN= 0 VT^SODt*, Vin( 1 , 5 )~ V in( 1 , 8 ) tt, Jg*tfr{C*£ 
&£;ft£4 VJ^T^mjEEfc^-f £. Lfe^oL pSMOS-TFT 1 3 lii 
> *#3l3KJ«-e»*;. BMSl 4 0©«^Vpx(l , 5)~Vpx(l , 8)tt, HMt 



ffi$E4# 2000-3093121 



^2 0 0 0-1 7 2 9 4 0 



[0 15 0] 

M<M${Mmt2lZ-ZS^X. VLCD=Va, VX(1)=10V, CLK(l-4) = 
12V, C LK(5 - 8)= 0 VT*2b£„ VY( 1 ) = VY( 2 ) = VY(3 ) = V¥(4 ) = 
VYMAX= 1 O Vt*^0t% Vin(t2)=VX(t l) + 4 «fc Vin(l,l) = Vin 
(l,2) = Vin(l,3) = Vin(l ,4)=6Vi:4S s V in# 6 VJ£U:tf)IOJ|<Z> p 

imo s - t f t 1 3 i mmtKmizte »j „ Bitt 140 izit. m&mmm 

J±.VLO)=Vaftm%]h£tlZ>fc&>. Vpx(l , l) = Vpx(l ,2) = Vpx(l ,3) = 
Vpx(l ,4) = Va£&3 0 VY(5)~VY(8) = VMID= 6 Vt^S, CLK(5- 
8)=0V&<Z)T\ p fMO S - T F T 1 1 6 ft, ^Mt'$ >J, Vin(l,5) 
~Vin(l ,8) = VX(l) = 4Vil&5„ 
[0151] 

$s<3gm»!imt3lca3V^ VLCD=Vb, VX(1)=10V, CLK(l-4) = 
CLK(5-8)=12Vt«fe5. VY(1)=2V, VY(2) = 4V, VY(3)=6 
V, VY(4)= 8 VlC^ffc-t^©^ Vin = VX(t l) + VY(t 3)- 6 i'J, Vin( 
1,1) = -2V, Vin(l,2)=0V, Vin(l,3)=2V, Vin(l,4) = 4V 
3<0#-&K:tt, Vin#4 VJ^T-e&£tf>T?, H0p^MOS-TFT 

i 3 is, ttmrnvwesbv* Biiii 4 o©«e«, issrsn, vpx(i,i 

)=Vpx(l ,2) = Vpx(l ,3)=Vpx(l ,4) = Va7?^>So VY(5) = VY(6) = 
VY(7) = VY(8) = VYMAX= 1 0 Vt$5©T% W> 5 8 ?f <D V in&, Vin 

( t 3) = VX( t 2)+ 4 <fc U , Vin(l ,5) = Vin(l,6) = Vin(l ,7) = Vin(l , 
8)=8V£l&<5 0 Vin#6 VJ£*±<Z)£#), •t'<T<D'mmMffi 1 4 0 iZlt. 
mWlMfc V LCD = V htfm % & * ti £ o 
[0 15 2] 

$K5§^*rat4lC;J3VM:, VLCD=Vc, VX(1)=6V, CLK(1-4) = C 
L K(5 - 8 )= 1 2VT'^„ VY( 1 ) = VY(2) = VY(3 ) = VY(4) = VYMIN= 
0 VtC^bi"S©T% Vinli, f^T4VJ^Til&S. Lfc#oT. lifflpl 
MOS-TFT1311 ##iHK*lT*& »J . MMS 14 0 (Z>«jE&, 
*U Vpx(l ,l) = Vpx(l ,2)=Vpx(l ,3) = Vpx(l ,4) = Vat'l)5. VY( 
5)=2V, VY(6)=4V, VY(7)=6V, VY(8) = 8 VT^S©T% f 5^f 
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~^8*T©Vin&, V in( t 4) = VX( t 2) - 6 J; y , Vin(l,5)=0V, Vin( 
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